Uptake and trafficking of mildly oxidized LDL and acetylated LDL in THP-1 cells does not explain the differences in lysosomal metabolism of these two lipoproteins.
Foam cells in the atherosclerotic lesion have substantial cholesterol stores within large, swollen lysosomes. This feature is mimicked by incubating THP-1 macrophages with mildly oxidized low density lipoprotein (LDL). Incubation of THP-1 cells with acetylated LDL produces cytoplasmic cholesteryl ester accumulation rather than lysosomal storage. The differences could be due to differences in uptake and delivery of lipoprotein to lysosomes or to lysosomal and post-lysosomal processing events. We compared uptake and lysosomal trafficking of acetylated and oxidized LDL using colloidal gold-labeled lipoproteins. Labeling did not alter cellular cholesterol accumulation. We found that uptake and delivery to lysosomes are not different for acetylated and oxidized LDL. In fact, both oxidized and acetylated LDL can be delivered to the same lysosomes. Sequential incubation with oxidized LDL followed by acetylated LDL showed that the lipid-engorged lysosomes are long-lived structures, continuously accepting newly ingested lipoprotein. Comparison of acetylated and oxidized LDL in mouse peritoneal macrophages, a cell which does not accumulate substantial lysosomal lipid, also revealed no differences in uptake. This indicates that in THP-1 cells, the differences in metabolism of oxidized and acetylated LDL are due to cell-specific lysosomal or post-lysosomal events not present in B6C3F1 mouse macrophages.